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Window Planning Principles 
Windows can make your 
house lighter and more 
comfortable. Windows also 
play an important part in 
your home's design. This 
publication describes how 
to choose windows for 
view, ventilation, and 
energy efficiency. 
WHAT WINDOWS CAN DO 
Windows admit light, provide ventila-
tion, and enhance the view. Windows 
control heat loss in winter. During a fire, 
you can use windows as emergency exits. 
Not all windows do all of these 
things. In fact, some of these functions 
may conflict with each other. For in-
stance, windows are expected to admit 
daylight, but not create glare. They are 
expected to provide an outward view, 
but not diminish privacy. And although 
windows are used for ventilation, they 
must also control air infiltration. During 
chilly winter months, sunlight streaming 
through windows helps warm the house. 
But in the summer windows must con-
trol sunlight or the house may get too 
warm. In emergencies, you can escape 
through window exits, but windows 
must keep burglars from getting in. 
In addition to these practical concerns, 
your home's windows must be located to 
provide a pleasing architectural appear-
If windows are grouped to provide one 
large opening, the light is more evenly 
distributed within the room, and 
furniture placement is often made easier. 
This window placement is more 
suited to contemponJ or informal 
architectural styles. 
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ance, both from the inside and outside 
the house. As you plan your house, you 
will have to decide which functions are 
most important for each window. 
WINDOWS FOR LIGHT 
While homes with windows are bright 
and pleasant, too much sunlight can 
make rooms uncomfortably bright. And 
rooms with dark comers and bright 
splashes of sunlight tire your eyes. 
Windows should control the amount of 
light that comes into the room. 
These principles can help you decide where to 
place windows so that light will spread evenly 
through the room: 
• The location of the window openings in 
the wall tends to control the contrast and 
brightness. Providing one large opening in 
a wall instead of several small ones results 
in a different effect in the room. One large 
window can distribute light more evenly 
than several small windows. 
_. For a broad distribution of light, you 
can use short, wide windows. Tall, narrow 
windows give a thin, deep distribution of 
light that penetrates well into the room . 
_. Placing the window high in the wall 
will extend the depth of light penetration 
into the room . This is because more sky is 
visible through the upper part of the 
window, and the overhead sky is brighter 
than the sky at the horizon. 
• Bay windows or corner windows can 
create pleasing aesthetic effects or improve 
the view. But they do not increase the 
amount of light penetrating the room. They 
can also be more difficult to shade during 
summer. 
The amount of daylight entering a 
room can be enhanced by using light col-
ors on the ceiling, walls, and floors. Light 
colors reflect daylight best. But surfaces 
should not be shiny, or else they will cap-
ture the glare as well as the light. 
Window treatments can also enhance 
natural light. Draperies, curtains, shades, 
and other window hangings should be 
placed above the head of the window 
and to the side of the window frame in 
order to make the entire glass area avail-
able to admit light and sun. 
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WINDOWS FOR VENTILATION 
Natural ventilation of a house is mainly 
a problem in the summer. Orienting the 
building properly can make it easier to 
plan the best location for windows. In 
most parts of the country, summer 
breezes come from a different direction 
than winter winds. Landscaping, siting, 
and window location can block undesir-
able winter winds, yet accept cooling 
summer breezes. Unfortunately, the loca-
tion of windows for admission of light, 
Air moves through the house as a result of the difference 
in air pressure between the windward and leeward sides 
of the house. The placement of interior partitions can 
obstruct or direct the flow of air through the house. 
as described in the previous section, 
often conflicts with the window sizes 
and locations which produce the best 
ventilation. Knowing how air moves can 
help you plan window locations to cap-
ture summer breezes. 
How Air Moves 
Air moves because of differences in tern-
perature or differences in pressure. In 
one-story houses, the movement of air 
caused by differences in temperature is 
negligible. Therefore, window placement 
should be governed by the movement of 
air due to pressure difference. 
A high-pressure area is created when 
the air strikes a building. Low-pressure 
areas-are created as the air moves over 
and around the building. Air flows from 
high-pressure areas outside, through 
ventilation openings, through the house, 
and out to areas of lower pressure. To 
speed the movement of air within a 
room, the openings through which the 
air leaves the house should be larger 
than those through which it enters. 
Obstacles in the path of moving air 
cause it to change direction, thus slowing 
it down. These obstacles might include 
trees, shrubbery, or fences on the outside, 
and partitions, walls, or furniture inside 
the house. Because the cooling effect of 
air depends upon its speed, obstructions 
within the house should be minimized. 
Warm air tends to rise, and, in two-
story houses or houses with operable 
clerestory windows, this characteristic 
can be used to aid air rnovemen t. Air 
entering through the first-floor windows 
can be directed up to second-floor or 
clerestory windows. (A "clerestory'' is a 
short wall built above a roofed section of the 
house.) A clerestory with operable 
windows will bring light and ventilation 
into the house. In a single-story house, 
you can also take advantage of warm air 
rising. To ventilate a single-story house 
this way, however, you must use large ex-
haust fans. The use of whole-house ex-
haust fans is described in Circular G6.0, 
Summer Comfort. 
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Enhancing Summer Cooling 
The angle at which the air enters and 
leaves each room affects air movement in 
the entire house. This angle depends 
upon the location and type of window. 
The following recommendations may be used 
as a guide in the placement of ventilation windows: 
.& Locate the house and the ventilation open-
ings to take full advantage of prevailing 
summer breezes. Do this by determining 
the high- and low-pressure areas as defined 
by the shape of the house . 
.& Plan landscaping, interior partitions, an 
furniture locations so they do not interfere 
with air movement. 
If possible, place the house so existing 
buildings and hills do not divert the 
wind from the house in the summer . 
Plant windbreaks where they will deflect 
the prevailing winter winds. 
The height and type of window can also affect the air movement 
in the room. For summer comfort, the air should flow across the 
room at the level of occupancy. If the air flows along the ceiling, 
the room can still be uncomfortable. 
Some types of windows direct the air flow up or down, making 
them more suitable for high or low placement in the wall. See Cir-
cular F11.1, Selecting Windows. 
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WINDOWS FOR VIEW 
Planning for view involves more than 
putting windows in the right places. 
Generally, the house must be turned or 
sited so the living room or dining room-
the public spaces in the house-can take 
advantage of the view. However, some-
times the designer finds it necessary to 
create a pleasant view to hide an alley. 
And you can also place windows next to 
a children's play area or private patio ad-
joining a master suite. Well-planned 
glass areas visually extend the indoor 
space outward, making outdoor areas an 
integral part of the house. 
Problems in window placement arise 
when a house is oriented to face a natu-
ral view to the east or west. Windows fac-
ing the rising or setting sun are difficult 
to shade. 
Direct sunlight streaming through 
east- or west-facing windows can heat 
up rooms during the summer. Low-
emissivity glass ("low-e" glass) or glass 
with reflective coatings can reduce the 
solar gain without cutting off the view. 
View windows on the south can be pro-
tected from the sun by a roof overhang. 
Windows on the north are not affected 
by the sun. 
/ 
/ 
Large windows can be used to make a room seem larger by 
effectively making the outdoor area a visual part of the 
room. A combination of fixed and operable glass can 
provide both ventilation and view. Care must be taken to 
provide privacy through the use of landscaping or fences. 
Large windows are often suitable for rooms other than 
living areas. Such a window overlooking the play area 
allows parents to supervise children from the kitchen or 
work area. Appropriate provisions must be made for shading 
and/or insulating large glass areas for energy conservation. 
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Because windows can frame a view, 
you want to avoid obstructions which 
could cut the "picture" into awkward 
pieces. Place windows so that the sills 
and horizontal divisions do not block 
your line of sight. Also, consider the 
view of people who are seated. 
The following guidelines for the placement of 
windows are suggested: 
._ To minimize obstructions of the view, use 
fixed glass except in those areas where 
ventilation must be provided. Screens are 
not needed on fixed glass. Besides, screens 
interfere with the view. 
._ If you do have to divide the view, choose 
windows with vertical divisions, such as 
casements. The vertical divisions are not as 
noticeable as horizontal ones. 
Determine sill heights on the basis of 
room use and furniture arrangement. If 
you use the dimensions shown in the 
illustrations, you can place windows for 
standing and seated persons. 
PRIVACY, SECURITY, AND CLEANING 
Because glass invites the world to look in 
(as well as you to look out), you'll want to 
plan for privacy, both in the daytime and 
at night. Draperies and blinds are the 
easiest way to gain privacy. Windows 
with built-in blinds work well because 
they provide privacy without cutting off 
ventilation. Another way to make a room 
private, but filled with daylight, is to 
Horizontal window division members are undesirable 
when they interfere with the view. Dimensions in these 
. sketches show a range of "sight lines" for persons stand-
ing, sitting, and seated at a table. 
It is best to avoid horizontal divisions within these sight 
lines. These dimensions are based on persons between 
5-'0" and 6' -4" tall and typical furniture depths. 
• 
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If emergency exit windows 
have high sills, a sturdy 
piece of furniture or built-in 
shelving should be placed 
below to make escape easier. 
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place a narrow, horizontal window high 
on the wall. 
For security, especially at night when 
you may wish to sleep with windows 
open, choose windows that cannot sim-
ply be lifted up by an intruder. Many 
windows come with locking devices that 
hold the window open two or three 
inches for ventilation. 
Windows with "tilt-turn" hardware 
also provide good security. The windows 
open at the top and tilt 4 or 5 inches into 
the room. The windows lock in this open 
position, and provide ventilation at 
night. During the day these windows op-
erate like a casement window, except 
that they swing into the room. While ef-
fective for ventilation and security, tilt-
turn windows have one disadvantage: 
You cannot use transverse draperies or 
inside blinds because the windows open 
into the room. 
Emergency Exits 
M ost building codes require that every 
sleeping room have at least one operable 
window or exterior door for an emer-
gency exit. The units must be operable 
from the inside to a full clear opening 
without the use of separate tools. Exit 
windows must have a sill height of not 
more than 44 inches above the floor, and 
minimum net clear opening of 5.7 square 
feet. The minim urn clear dimensions 
must be 24 inches high and 20 inches 
wide. 
HEAT LOSS AND HEAT GAIN 
Windows are a major source of heat loss 
in winter and heat gain in summer. 
This heat loss and heat gain can be reduced: 
.A Through correct orientation of the house 
to the sun; 
.A Through selection of window size and 
location; 
.A Through the use of double- or triple- pane 
windows. 
The glass and the window frame lose 
heat to the cold outdoors. Warm air also 
leaks out (and cold air comes in) through 
cracks around the sash of operating win-
dows. This heat loss may limit the 
amount of glass in the house. Building 
codes in some parts of the country only 
allow a certain ratio between the win-
dow area and the floor area. However, 
by locating as much of the glass area as 
possible in the south wall, you can take 
advantage of solar gain. North-facing 
windows have little solar gain to offset 
their poor insulating quality (even with 
double- or triple-glazing) and therefore 
should be minimized. 
Screen only those parts of the window 
that open for ventilation. Full screens on 
a double-hung window can absorb as 
much as 50 percent of the available day-
light. Screens should be removed from 
south-facing windows in the winter for 
maximum solar heat gain. 
You may want to avoid placing win-
dows on north walls to avoid heat loss 
problems. However, most building codes 
require that all habitable rooms have a 
glass atea of at least 10 percent of the 
floor area. (Baths, closets, utility rooms, and 
hallways are not considered habitable 
rooms.) In cases where rooms connect 
with large openings, as is often the case 
in living-dining rooms, the combined 
glass area is usually compared to the 
combined floor area. 
Placing heating registers below win-
dows minimizes cold drafts that people 
often feel near windows. The register 
warms the glass and the area around the 
window. However, this may increase the 
heat loss, particularly if the warm air 
stream is directed between the window 
and a covering drape. 
To control heat gain, overhangs or 
other devices should be provided to 
shade the glass. (See Circular C3.2, Solar 
Orientation . ) Even with shading devices, 
large expanses of south glass may lead to 
a room or an entire house which over-
heats in the spring and fall and has large 
heat losses at night during the winter. 
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Window Planning Principles 
Windows which are 
relatively uniform in 
size, particularly 
height, form a more 
pleasing relationship 
between glass areas 
and the solid wall. 
Windows of varying 
heights, sizes, and 
shapes give the house 
a cluttered look 
which is much less 
attractive. 
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If more than 40 percent of a south-fac-
ing wall will be glass, have a qualified en-
gineer do a heat loss and gain calculation 
to make sure the room will not be too hot. 
WINDOW DESIGN 
In planning for windows, consider the 
use of major glass areas not only in the 
living room but in any room of the house 
that can benefit from increased daylight, 
view, or heat from the sun during the 
winter. Also think about whether small 
window areas may serve just as well. A 
bedroom with a western exposure, for ex-
ample, may use a series of short, high 
windows that supply daylight, provide 
privacy, and yet keep the glass area to a 
minimum so that the afternoon sun is 
not objectionable. 
If view windows must face east or 
west, consider using a tall narrow win-
dow instead of a large picture window. If 
seating is arranged comfortably, you can 
use your favorite chair to enjoy the view, 
but not have as many problems with 
glare and heat gain. 
While windows must be selected, 
sized, and located to satisfy interior re-
quirements, minor adjustments in size 
and/ or locations may be necessary to 
provide an acceptable appearance on the 
exterior of the house. Windows should 
be placed so that the house has a pleas-
ant appearance, rather than one of unre-
lated glass and wall areas. Often a combi-
nation of window types is best suited for 
both interior requirements and exterior 
appearance. 
When Windows Are Out of Reach 
Consider how you are going to wash the 
windows. Skylights can be difficult to 
clean. And glass placed in an open gable 
end or in clerestory windows can also be 
hard to clean, especially if the house has 
more than one story. 
High windows may need a deck be-
neath to make cleaning practical. Clere-
story windows should also have a roof 
overhang to block direct sunlight in sum-
mer. Making some of the windows oper-
able can help summer ventilation. 
Consider practical maintenance prob-
lems when planning for windows, along 
with design, view, daylight, and security, 
and your home will be comfortable and 
easier to maintain. 
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